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Abstract

To study the distribution of organophosphorus pesticides which are extensively used for
agriculture in Korea. Surface sea water samples were taken from 2 coastal areas during
July and September of 1999 and sediment samples were collected from Kyeonggi bay in
July of 1999. These samples were analyzed using a Gas Chromatography/Nitrogen
Phosphorus Detector(GC/NPD). In coastal waters of the study areas IBP was commonly
found the most compound. Traces of Diazinon, DDVP, Ethoprophos and Chlorpyrifos
were also encountered. Concentration of the other major organophosphorus
pesticides(Disulfoton, Parathion Methyl, Fenchlorfos, Prothiofos, EDDP) were generally be
below the detection limit of the employed analytical method. In sediment of the study
areas Chlorpyrifos was found the most compound. Temporal and geographical distribution
of individual organophosphorus pesticides is likely to be affected by types of agricultural
practices in the watershed.
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Table 1 List of organophosphorus pesticides measured in this study

FICAH soF 24

Serwie] el wE 2281l

& AA

Pesticides® TUPAC Uses” Application range®
DDVP (dichlorvos)  2,2-dichlorovinyl-dimethyl-phosphate insecticide most crop
Ethoprophos O-ethyl-S,S-dipropyl-phosphorodithioate insecticide most crop

. 0,0-diethyl-S-ethylthioethyl- . ..
Disulfoton ¢ y. .e 1y IHHoeEY insecticide most crop
phosphorodithioate
.. 0,0-diethyl-O-2-tsopropyl-6- . . . .
Diazinon . . insecticide  rice, fruit tree, corn,
methylpyrimidin-4-yl-phosphorothioate
S-b 1-0,0-di-i 1- .. .
IBP enzy g 171S0propy fungicide rice
phosphorothiocate
. 0,0-dimethyl-O-4-nitrophenyl- . ..
Parathhion methyl 1me y nrtropheny insecticide most crop
phosphorothioate
0,0-dimethyl-0-2,4,5-trichlorophenyl- ; - .
Fenchlorfos ,O-dimet y hoTirichioropheny insecticide cattle, sheep, pig
phosphorothioate
. 0,0-diethyl-0-(3,5,6trichloro-2-pyridyl) . .. foliar crop, cattle,
Chlorpyrifos . insecticide
phosphorothioate sheep

. 0-(2,4-dichloropheyl)O-ethyl-S- I- . -

Prothiofos ( © .or.op eyl)O-ethyl-5-propy insecticide vegetable
phosphorodithioate
EDDP(Edifenphos) O-ethyl-S,S-dipheny!i-phosphorodithicate fungicide rice

# common name
be refer to Worthing(1979)
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BHAA 250mL B Feprzo] mom gop acetone (1 i DeR & sev] HF o}
Q3= 4 A dichloromethane® &gate) 0SmL7t HES senh 1 AYE x3AF
e WHoR F W ¢ 2Fsych Fade  HwHA L&

ﬂ;ﬂ’# %9 7)(rotary  evaporator)& 0] &8}

2 A U q
s~5mL 7AW wEeigm  uymzga 24 SAwud dA4
chlorthion$ 751%‘“7_3*‘ A7MA 20 F 1mL7b #7174 A T F7IAQA AiseF BAYHY AEEA
A Axvt22 5T F7194 2&%.%91‘—9: = 2ol 7Y Algo] EEEAS Hrlste] B
GC/NPD(Gas Chromatograp?};k/Nltrogen e E%o] oE EEHAY A&H(n=6) =

= 5 3 o}
Phospho;ui DeteoCtOI")a A&t A 00}9&:—‘1‘ 099 A2zl A2 tgh3.14)S Fatal Fatg
AEE PAEdE Table 20 Y M RE g gzeMz 338 2% DDVPE 058ng/L,
Table 2 GC/NPD conditions for analysis of organophosphrous pesticide residues
Gas Chromatograph Hewlet-Packard HP 5890 Series I Plus with mitrogen

phosphorus detector (NPD)

Instrument setting
Injection volume: 2uf

1 3007C

1 250°C

Detector temp.
Injection port temp.
Carrier gas * He

Flow rate of carrier gas : 1.5 ml/min
Split mode : split/splitless mode

Column: HP-5 (30mx0.32 mm I.d., 0.25um)

Temperature Program
: 3 min. at 70T
1 3C/min. to 150C

Initial temp.
First ramp rate
3 min

2T /min to 180T

Isotermal pause :
Second ramp rate :
Isotermal pause : 0 min
Third ramp rate : 5C/min to 280T

Isotermal pause : 2 min
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Ethoprophos 0.46ng/L, Disulfoton< 0.97ng/L,
Diazinon< 0.81ng/L, IBP+= 1.80ng/L, Parathion
methylE 043ng/L, Fenchlorphos= 0.71ng/L,
Chlorpyrifos¥ 0.91ng/L, Prothiofosi 0.80ng/L,
a3 EDDPE 5.18ng/LZ YENWCh #5 di4
F F71UA FEAY sl E2 ZE8 1L
10£2] #7144 5 50nge]l E8d E5 £9Y
< H7rstd Fekdch Hd #d5&L DDVP ¢
98%, Ethoprophost 94%, Disulfoton= 92%,
Diazinont 91%, IBP+ 999, Parathion methyl
= 95%, Fenchlorphost 91%, Chlorpyrifos
889, Prothiofos= 80%, 11 EDDPE 89%
=3

X3 548 3

T R7194 ZRFF 24

AZgAE Y3 Zd. DDVPE 0.llng/g,
Ethoprophos+ 0.12ng/g, Disulfoton2 0.08ng/g,
Diazinon< 0.06ng/g, IBP+ 0.06ng/g, Parathion
methyl2 0.05ng/g, Fenchlorphos= 0.06ng/g,

Chlorpyrifos= 0.06ng/g, Prothiofos® 0.11ng/g,
173 EDDPE 0.18ng/g 4th X3 H3¥E &
fF719A FFEAM 9 g5 Tkl A8 §3
E 10g° 10&9 #7104 &9 bngel £
BEFENE Hristed Ay B 2AUHe
o] &3t H AF&e DDVP+ 88%,
Ethoprophos+ 87%, Disulfotone 88%, Diazinon
L 91%, IBP= 929%, Parathion methyl 98%,
Fenchlorphost  92%, Chlomyrifost®  85%,
Prothiofost 74%, 12|31 EDDP: 89% %= t}e}
Wt

3. 241 ¢ 0
31 0% B RN 7 59 BE

1999 793 9¥F ZAF YA HEFHA
#7194 ¥°& DDVP, Ethoprophos, Diazinon,
IBP, Chlorpyrifos®] 1 tH(Table 37} Table 4).
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Aol etk
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339.1ng/L. olley H¢ AEd Hduzd HH
F1(1030.1ng/L)# o5l A& F2(1379.8ng/L)
A EA BEEYHFig. 2). £ opAbEEA
o Q1AFE AA 7726 Ing/L)AAME 4 594
deo g ¥ IBP ¥EE Jvehlged, 713
w20l 1 AHNME H27H103ng/L)S K
Aok o1#d A FTRE NS Ause
oIl 4 Rl 9F A= BdH. 7
Y olatuti| A 9] IBPEES GES 29 A#
AAE Heol §H4o2REH $99 IBP7 <dets)
Aol A Az gAEe sty AL BHAgFAd
(Fig. 3). 1999 9¢¥ ofAlyt 4% IBP9 A
g7 B¥EE 78939 ¥ 53 g

%
g8 BYoy it
FroMde 45MAE @ E5(748ng/L)E H
At of2 g IBPe AHAA % Aol IBPY
AFEA 77 F2 793 89 Alol2 weo] mdH
HAE 98 d@ez AEEH7 dEYd Rez
QAR Ygojol digt IBPY LCse 5.1 mg/lE
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Ql 47.1ng/LE 7i&stg o AuwzA ¢
el A 4, 5ol A= 742} 16.0, 14.4ng/LE e}
A sy FEIAM HAEY 24ng/LE X
gtk opatwtolA 795 Diazinon? B FLRE 9
YR} 38 o)A 2o Ao ekttt Diazinon
e FE EYG AZAZA FHHskA AHEEolA
¥ vl MississippiZd el 82193 Illinois 749
ZEAgAA 72t 4~10ng/L, 20ng/LE HEHR
Abell 7 9dth(Pereira  and  Hostettler[1993]).
Ferrando et al,[1992]2 @49 A Diazinon2|
7717} 7054 A zbe)et B.ardk wh gleh, FA A
Folo] g Diazinon®l LCs#t< 32mg/LE &
HA JAHEXTOXNETI1996]).

DDVP3z 19999 7€ opabwt s FF 4ol
A A" 102 AT BE AHNA HEHAE
g "4 A9 duzd HE F1(11.0ng/L)#

ki

i

obabsl A F2(14.2ng/L)oi A+ wlad =4

vehdth E@ opwwEAlel AMF AWT
(179ng/L)AME ¢ 49 dgoz vy

o s
o -

=& DDVP veldlen, 7hadupg ol
129 PNy HAFQTng/L)E HAFu)
(Table 3). oHt%t X EFolA e Hit DDVP ¥
T 7Y, 999 42t 83, 44ng/LE THl 2wl A
% =7 A&H90. DDVPY §h7)+ 4200
(EXTOXNET[1996]) blood clam{Anadara
granosa)ol  WE DDVPY 96A17r LCs#te
1.79mg/LE <42 A sloh(Bharathi[1994)).
Chloropyrifos+= oFAtul allgol A 7+ P&
HA @okm 9ol AW FHQ FlIk F2of

Awt Ztzd 39, 36ng/LE AEFHUC
Chlorpyrifos= & A& 7|Asle 253
ESE 437 sl AMgHoIRIH, HFAL

Tabte 3 Concentrations(ng/L) of organophosphorus pesticide residues from surface seawaters in

Asan Bay (July and September, 1999).

DDVP Ethoprophos Diazinon IBP Chlorpyrifos
Station

Jul. Sep. Jul. Sep. Jul. Sep. Jul. Sep. Jul. Sep.

F1 11.0 5.4 123 135 892 305 10301 3191 -7 39
F2 14.2 5.0 7.4 49 1180 471 137198 2910 - 36

1 54 1.8 - 0.5 139 6.3 103 308 - -

2 44 2.9 08 0.7 175 6.8 1191 425 - -

3 13.5 3.6 - 2.2 215 121 31.1 24.7 - -

4 46 7.5 1.7 25 29.0 160 1514 365 - -

5 3.3 47 15 - 204 144 2252 336 - -

6 8.7 18.3 0.1 1.4 52.6 42 4681 - - -

7 179 6.1 4.7 05 911 94 7267 581 - -

8 21.3 1.74 2.4 0.7 35.7 70 2408 545 - -

9 50 1.36 0.7 1.3 21.0 36 688 535 - -
10 - 36 - - 7.0 75 223 306 - -
11 3.8 - 1.4 - 216 2.4 1170 358 - -

12 2.7 - - - 9.9 2.7 1071 362 - -
Mean 8.3 44 2.3 22 39.6 121 3391 748 - 05

* - ! not detected

Other organophosphorus pesticides(Parathion methyl, Fenchlorfos, Disulfoton, Prothiofos, EDDP)

were below the detection limit at all stations.
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Table 4 Concentrations(ng/L.) of organophosphorus pesticide residues from surface seawaters in
Kyeonggi Bay (July and September, 1999)

Station DDVP Ethoprophos Diazinon IBP Chlorpyrifos
Jul. Sep. Jul. Sep. Jul. Sep. Jul. Sep. Jul. Sep.
1 =" - - 7.1 280 286 762 269 - -
2 5.6 - 41 - 218 146 743 235 76 -
3 - - 50 - 26.0 1.1 739 531 9.6 -
4 - - 53 25 232 100 631 294 70 -
5 - - 3.8 45 269 66 713 249 84 -
6 - - 49 - 26.3 11 619 289 - -
7 7.7 - 51 46 233 115 368 377 97 -
8 - - - 65 201 9.3 327 234 - -
9 - - - 596 218 - 298 679 82 -
10 - - 48 297 285 - 413 534 90 -
11 - 193 - 91.3 181 - 302 2703 5.7 -
12 - 11.0 - 538 214 40 456 1145 76 -
13 - - - 1.1 234 02 519 367 - -
14 - - 5.3 - - 209 - 16.1 - -
15 - - 50 117 157 - - 365 88 -
16 - - - - - 132 - 36.0 - -
17 - - - 2.2 17.2 - 387 474 - -
18 - - 6.1 - - - - 188 77 -
19 - - - - - - - 36.5 - -
20 - - - - - 6.5 - 325 69 -
21 20 - - 1.7 - - - 714 - -
22 94 - - - - - - 230 92 -
23 - - 49 2.3 - - - 26.3 - -
24 - - 55 - - - - - - -
25 - - 57 - - 10.8 - 29.9 - -
Mean 1.0 1.2 2.6 1.1 139 55 291 466 42 -
* - ! not detected

Other organophosphorus pesticides(Parathion methyl, Fenchlorfos, Disulfoton, Prothiofos, EDDP)
were below the detection limit at all stations.
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Fig. 2 Concentrations of organophosphorus pesticides in Asan Bay(july and
September, 1999).
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Fig. 3 Relationships between salinity and organophosphorus pesticides in Asan
Bay(July, 1939).
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Fig. 4 Concentrations of organophosphorus pesticides in Kyeonggi Bay(July and September, 1999).
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Fig. 5 Relationship between salinity and IBP in Kyeonggi Bay.
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Table 5 Concentrations(ng/g dry wt.) of organophosphorus pesticide residues from surface sediments
in Kyeonggi Bay (July, 1999)

Station DDVP Ethoprophos Diazinon 1IBP Chlorpyrifos
1 =" - - 1.8 50
2 0.6 - - 1.7 0.2
3 — — - - —
5 - - 0.2 0.9 0.1
8 0.3 0.1 0.2 1.4 0.2
9 1.1 0.3 - - -
11 - - - - 05
13 - - 05 - -
15 - - - - -
16 - - - - -
17 - - - - 0.7
21 - - - - -
23 - - - - -
Range ND™-1.1 ND-0.3 ND-0.5 ND-1.8 ND-5.0
" - ! not detected

* ND : not detected
Other organophosphorus pesticides(Parathion methyl, Fenchlorfos, Disuifoton, Prothiofos, EDDP)
were below the detection limit at all stations.

Az oz 73 g d¢dH A F o (ND—SOng/g dry wt). 43 12 $F o2 RE9
= O

UM & & B fﬂ 9461101]*1_ Fx3t "y 7Y dFgel F Adoezr HIHEF

A gk A '6"—‘-:- H] ] 4% %%71'9  Chlorpyrifos 5%7F 33 50ng/g& JERINS

45 Frrg 28 od =& oi vebsch o stelde] fdEe AW 17 = O.7ng/g%
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o} frAReE A3e HAed oy Diazinonol B 7P # yehdle Holw wae] ko 7VL 7-(4
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